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j is odd, the second projector 42 would be on. For calcula- 
tions to work out properly for this alternating system, then 
m, the integer shift value, must be even. Thus, using this 
alternating approach, phase value image for the first projec- 
tor 38 would be: phase value (i,2j) where j=0,l,2, . . . ; and 
phase value image for the second projector 42 would be: 

phase value (i,2j+l) where j=0,l,2 

If it is desirable to increase the pitch of the imaged grating 
pattern, a second grating 44 can be added to the imaging side 
as illustrated in FIG. 3. In some instances, it is desirable to 
include an imaging lens between the grating 44 and the array 
24. The parts shown in HG. 3 which have the same or 
siimlar function to the parts of FIG. 2 have the same 
reference numeral but a prime designation. 

The beat elTcct between the two grating patterns is the 
(^tical moire effect and will increase the pitch imaged onto 
the detector. This can be desirable when one wants to use a 
pitch finer than can be resolved by the detector. That is, the 
primary pitch is less than the width of a pixel. 

While the best mode for carrying out the invention has 
been described in detail, those familiar with the art to which 
this invention relates will recognize various alternative 
designs and embodiments for practicing the invention as 
defined by the following claims. 

What is claimed is: ♦ • f 

1. A method for high speed, scanning phastf measunng of 
an object at a vision station to develop physhfel information 
associated with the object, the method cornprising the steps 

of: / . . 

projecting a pattern of imagabie eiectr<^gnctic radiation 

with at least one projector; / ^ 

moving the object relative to the at Ifeast one projector^ 

a subst andally constanrvd^ iTg^^ the vision sution so 

as to scan the ^ojectea patttfn of electromagnetic 

radiadon across a surface of tp object to generate an 

imagabie electromagnetic radiation signal; 

receiving the imagabie elccte6raagnetic radiation signal 

from the surface of the oWct with a detector having a 

plurality of separate debtor clements^hich are,sub: 

stanti ally uniformly speed ; ^ 

maintaining the at leas/one projector and the detector in 

a substantially fixM relation to each other; 

measuring an amoufit of radiant energy in the received 

elcctromagneay^radiaUon signal with the detector 

wherein cachyfcf the detector elements produce an 

image havin/ a different phase of the same scanned 

surface basjfi on the measurement; and 

computing nnase values and amplitude values for the 

different ^ases from the multiple images. 

2. The method as claimed in claim 1 wherein the physical 
information is dimensional information and the imagabie 
electromagnetic radiation is light. 

3. The method as claimed in claim 2 wherein the detector 
has an optical axis and wherein the step of moving is 
performed in a direction substantially parallel to the optical 
axis and wherein the projected pattern of light is a stripe of 
lines. 

4. The method as claimed in claim 2 further corapnsmg 
the step of determining height of the surface of the object 
based on the phase and amplitude values. 

5. The metiiod as claimed in claim 1 wherein the physical 
information is polarization information, the imagabie elec- 
tromagnetic radiation is polarized, a response of the detector 
elements is polarization sensitive and wherein tiie images 
are based on polarization from the surface. 

6. The method as claimed in claim 1 wherein the pluraUty 
of detector elements are u niform ly,a?aiXiUnd wherein the 
step of moving is performed uniformly and continuously. 
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7 The method as claimed in claim 1 wherein the step of 
computing includes the step of registering the images 
Txhe Lthod as claimed in claim 1 wherem the detector 
elements arc elongated in a direction paraUel to a detector 
axis of the detector, and wherein the detector also has an 
optical axis and wherein the step of moving is P«fornicd in 
a direction substanUaUy perpendicular to the detector and 

°^9!^emethod as claimed in claim 8 wherein the detector 
is a multi-linear array camera. . ..^u 

10 The method as claimed in claim 8 wherein each 
detector element is a row of CCD sensing elements extend- 
ine substantially parallel to the detector axis and wherem the 
sJeVof moving Uperformed in a direction subsUnUaUy 
peS>cndicular to the rows of the CCD sensmg elements 

11 The method as claimed in claim 1 wherein the step of 
projecting is performed with two projertors. 

^ 12 The method as claimed in claim 11 wherein the step 
of moving includes the step of cycUng the object rdauveW 
Uie two projectors wherein the two projectors alternately 
oroicct the pattern of imagable electromagneuc radiauon. 

method as daisied in claim 11 wherem the w/o 
projectors alternately project the pattan of /J"" 
ttomagnetic radiation during consecutive scans of the pro- 
jected pattern of imagable electromagneuc radwUon. 
Ll4 A system for high speed, scanning phasclfeeasunng of 
In object at a vision station to develop physicSl informauon 
associated with the object, the system mdj^ling: 

at least one projector for projecting a o&tera of imagable 

electromagnetic radiation; / 
means for moving the object rclajJ^e to the at least one 
projector at the vision statioifai^a subsUntiaUy constant 
velocity so a?f o scan the pr/cctcd pattern of inJaP^e 
ele'SSIJ^nSEc radiation ^oss a surface of the object 
to generate an imagable /acctromagnetic radiauon sig- 

nal; / 
a detector for receivia^ the imagable electromagnetic 
radiation signal frX the surface of the objert and 
having a plurality/f separate detector elements|rwhich 
arc >..»^e>»n,.Wrnifonnlv spaceffir measuring an 
amount of radk&t energy in the imagable clecttoniag- 
netic radiatio/ signal wherein each of the detector 
Clements produces an image having a different phase of 
the same si&nned surface based on the measurement; 
means for i^taining the at least one projector and the 
detecto/ina substantially fixed rclaUon to each other. 

meW^ computing phase values and ampUtude values 
f# the different phases from the images. 

15 The metluH as claimed in claim 14 wherein the 
physical infoi^on is dimensional information and the 
imagable ele^omagnetic radiaUon is light 

16 The system as claimed in claim 15 wherem the 
detector has an optical component for receiving the refiected 
Ught signal, the optical component having an opUcal axis 
and wherein the means for moving moves the object rdauve 
to the at least one projector in a direcUon substantiaUy 
paralld to the optical axis and wherein the projected pattern 
of lieht is a stripe of lines. . . 

17 The system as claimed in claim 15 further comprising 
means for determining hdght of the surface of the object 
based on the phase and ampUtudc values. 

18 The methqjiras claimed in claim 14 wherem the 
Dhysical infoBfetion is polarizaUon information, the 
Lagable ele^omagnetic radiation is polarized, a response 
of flie d^or elements is polarization sensiUvc and 
w/hereyAe images are based on polarizaUon from the 
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19. The system as claimed in claim 14 wherein the 
plurality of detector elements arc uoif prmly sp a(;^r.d and 
wherein the means for moving moves the object relative to 
the at least one projector uniformly and continuously. 

20. The system as claimed in claim 14 wherein the means 
for computing includes means for registering the images. 

21. The system as claimed in claim 14 wherein the 
detector elements are elongated in a direction parallel to a 
detector axis of the detector and wherein the detector also 
has an optical component having an optical axis and wherein 
the means for moving moves the object relative to the at 
least one projector in a direction substantially perpendicular 
to the detector and optical axes. 

22. The system as claimed in claim 21 wherein the 
detector is a multi-linear array camera. 

23. The system as claimed in claim 21 wherein each 
detector element is a row of CCD sensing elements extend- 
ing substantially parallel to the detector axis and wherein the 
means for moving moves the object relative to the detector 
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in a direction substantially perpendicular to the rows of the 
CCD sensing elements. 

24. The system as claimed in claim 14 further corafHising 
two projectors, the two projectors projecting the pattern of 
iraa gable clcctromagaetic radiation. 

25. The system as claimed in claim 24 wherein the means 
for moving cycles the object relative to the two projectors 
wherein the two projectors alternately project the pattern of 
imagable electromagnetic radiation during consecutive 
cycles. 

26. The systcirfas claimed in claim 24 wherein imagable 
the two projects alternately project the pattern of electro- 
magnetic raMtioQ during consecutive scans of the projected 
pattern o^magablc electromagnetic radiation. 

27. The system as claimed in claim 14 wherein the at least 
one projector and the detector at least partially define an 
optical head. 





